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[*&fFf**©*£H] 

[w*9ii *—i\'W&.mt, 

@£, 

Hi SHijitifci: £ *»fc'®Lk-fZ>%t%mi-o 
[W*92] BtJlB^*^H3tSJim^fwiSaieSrfl-r 10 
3 r £ Sr4$flk £ 1-5!S*9 1 E*©***^. 

1 IBfM)*^*^-. 

[11*94] t(rlE««tT-*lgflck:*5»t5a«gfitt, S 
ft (Zn) , (Ti) *SJ:tf« (Fe) 4>fe45 

%m(omm\^ «t 9 «u$ $ *tfc r. £ £ 1- 5 §t*9 

[§f*9 5] IWaaMft-T-«U*frU:*s^<5*tt*H:, 62 2° 

(ZnO) tcj:i3«^$tufcrtSr#«i-t-5Sf 
*9 1 IB«©^3tS^-c 

[H*96] 1MB*— /Hteiyif±» tME¥*<«S*Ji 

1-311*9 1 IB«©38ft§ii^-o 
[ff*9 7] l(HE*--MM6»»4, X 

tt £ -r 5 §t*9 i fa«©^3t?s^o 

[li*98] bu1E3 Bi£^ll©2te^ti. ^-(k;*^ 

(BN) , mtTfr^-Vl* (A 1 N) , M<fk#y?i» so 
(GaN) *5 «fc U^-ffcX/V 5 = ? A • #y ?=MSiS&"{A- 

l g a N) ^b^e ? *>^>* < 1 1 1 St*fc5 r 

££#^£1-3!f*9 7fS«c©3gft5!f?-o 
(Mg) -Cfc5w£fcflW*i-f3»#*7E«©SS3fc* 

11**910] «riE*-/H*ayitt, *feiftff, 

*>*j*3;h,fc:: £ £#$fc£1-3«*9 1 E«lo»3t* 

[n*9iiJ SuiE^i ©m@*5<fc oxtail 2 

fi, '>£<£*>£ (Au) Sr-&tfwi*r«r*t-r4BI* 

n *j «t zf&s z mm l tzmm * m-t 5 z. k * mm t f s 

it*9 1 IE*©***?-. 

[tf*9l3] m&m 1 <Z>W&& XXfwisifS 2 <DmM 
it, &&it£i%tih<OThZ) z k £1#m£1-5Ii*9 1 

[11*914] so 



2 

^(DW^^wwsL^im^mm^ i. t> ^-££ftfc 
iw*9i5] flrafffl?&£*£&r*&tR&Aa>i£ 

A*fcHtt* 1 0 0 nmJWT-C £1-5 it* 
91 4E«0«3t*^. 
[If*9l6] WIEattt^ttttflEtJSJtSIRttfitt, 

£ft (Zn) , (Ti) *5it/gfe (Fe) t^htt 

Z>m<0 5 k h l«4r£trBMk*. *fc(±3B 

m%m<nmt%o\^ x k> mi& $ *wc r t sr^m 1 1- 5 n * 

9 1 4 IE*©***-?. 

[ ft *9 1 7 ] MlEf&St^-SSSigf*: *M* 3 **S fa ft , 
BMbXtt (ZnO) fcJ:9«^*Jxfcrt*rfl«»i:1-5 

it *9 1 4 mmo&ytm+o 

[W*918] Buffi*:->'i'^®*5<tO ! Bt)IE^^ 
-*mir&Zk*!&Wi. £1-511*91 4lE«©^3t^ 

[ti*9i9] iwe*— /nfiauitt, r^*^— ^ 

^ tr 3 B ^5E* cd ft<b<M} K «t "5 $ intc Z k Sr 
^m£1-5tf*9l 4 IBftO***^. 
[ft*92 0] MfET^ir7 p ^-^^(i^^->^ 
A (Mg) t*fc5: £$r#m£1-3tf*9l 9IS«©^ 

• - - 

[W*92l] IWEm^-tta&Jitt, K-J— ^ttfcSrg 

tf 3 b wtjtmcomtmz x <o mi& $ s £ £ 1- - • 
[«*9 2 2 ] Dftfg Y-r-yfmm*^ y => >- ( s i ) 

T?*> 3 1-311*9 2 1 fB«(D^3t^^o 

[«*9 2 3 1 tWE*-/niayi*s i^wtem^fw^ 
jgtt. &m&w. a*t?-ff*>5t^ 

ttrtbbO : S-a-W-J:9*^$nfcr£Sr#®£1-5a 
*9 1 4 fS^w^^t^^o 

[f»*9 2 4 ] 5N»#©*feA*'&trtRtt^*sijaSfa 
£> 

- w^3S^3tg £ -tJx-Pix«ftWfc9faE**tfc* l © 

[ti*92 5] mm<o±\z^-j^mm^m-r^x 
mk. 

Igi ^tpr £ S:^£1-3«5t^ : f ©S4it*fe 0 
[!f*92 6] ffirftft&AfrlEft (Zn) , 



(3) 

3 

(Ti) teliTfm (Fe) frtzitZ>m<Ob%V>'P*t<h 

2 7 ] tMEflM££ t»flaa& ( z n o) k £ 
©Mit^fe 

ltf#JS2 8] JpSR«ia**:tt:3i^A'^— f— A*BR 

[|f*^3 0] XeCl, XeF, XeBr, Kr 
F, KrCl, Ar F*fcfiF2£rfflV v r$SI6£*fc ;t 

*3S2 5fE«©3gftSJi^©®lii:frifco 
[ft *^ 3 2 ] fcl±a*©**Jt* 6 0 m o 1 

^©Mit^Si. 

- [if #i 3 4 1 -wiasas i lt i £i±©*^asr=firi- 

ft, a— fife, *-X>"7n — =3- hft$>3W±tf 
Si, 

Ili*3S3 8] flftEIRttASrSIB (Zn) , 
(Ti) (Fe) t>©'>ft< £ 



*SBB?001-?10fifif)fP?001-?1086SA) 
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i&ift®i-r-5tS#:S3 7 IE«©3S?fcfii^© 

SU5t*ft 0 

[t»#JS 3 9 ] fiftfBtt&A3rEMt:£& ( Z n O) fc «t 
9^i-5rtSr^ti-2)S§*«3 7ffi«©^^*^ 

©Miii^fto 

5if*353 7 

io ^«t(? B tfs^ie^^^i-?.^t^#^i:i- ; 5if*^4 

[ff#354 2] XeCl, XeF, XeBr, Kr 
F, KrCl, Ar F^fctiF 2 Srffl'' % "C^S$-e:fc^ 

iSlii^fto 

[IS*3S4 3] »*£^#ffi$a;'r , *fcttS*&*r*H 

#m 3 7 IE«©?iftSiT-©lS!it;trfto 
20 [gf*3S4 4] M*tfcliI^©$#W6 0mo 1 

-Sr. iKSi-Sr £fcfl$« £-*-*»** 3 7lE«©3S7fcfii 
^©Sit^ft. 
[lf*JS4 6] tttlE»»i:UTiet±©7kifc*SrJrf 

30 [IS*3S4 7] MIE^-^k-a-^ Ii7/V3- j; tf-t 

[lf*'S48] ^ fV = — -r 5/7*3- 

[ff*^4 9j *«©±fc» iN»«co*ilSAS:-&tf« 
[0 0 0 1 ] 

i£tt flm^-SBfeflcSrffl V ^fclS3tm^*5 «t O^^ ©Kit* ft 
[0 0 0 2] 

l^5fe©S^] SSS^SiE^J; ?)Sbfti-^^|gT-©^-c 
h. »K. *6383ft^*— K (Blue— LED; B 
so lue Light Emitting Diod 



(4) 

5 

e ) . Or— K (UV-LED;U1 tra 

—Violet Light Emitting Di 
ode) %:¥<D&%m*K&mZftZ>mRi#)% 2 &&Wft 

fiiU, Mfctfy^A (G a N) , Ift-fV^^A- 
9 ASA (I n G a N) , g'ffcTA'S = •? A ■ U x ) 

?a«a (AiGaN) h^mtmc^^w & • ta- 

• #y £A&A (InAlGaN) W^^K 

[000 3] roi543^h7^Kft^Wift »o 

It », MOCVD (MetalOrganic C 
hemical Vapor Deposition; 
#m&mfc¥ntej$&) S(MOVPE (Metal 
Organic Vapor Phase Epita 
x y) fcSWIMBE (Mo 1 e c u 1 a 

r Beam Ep i taxy ;^Ixf^^H 

[0 0 0 41 ^(5 5*>MOCVDfe(t 3BS5Eiii*J«fcU ! 
* £*3#SrC*> 9 , fclMS AfcttSrfl&Si- 

[0 0 0 5] — *\ MBE&fi, *3*— tyt;vi^I 
• •• - ^$*fc3i^5clS*5j;TJ5^|!fo#j|a.^f— A££&l;:j&. ■ 

«*a«£ffi< ufctt*uttefci\ 3£Att«iSv^M£A* 

*5 9, ^<Dtz^>, mkXtt, Ulif^l^MOCVDS 
[0 0 0 6] L^L/i*st>, MOC VDjfelCj; 9 

i*#*:»2l3:*LV*SA^J£lfc«:#-*-3i#fc» BSfttt 40 

[000 7] 38{^ r- 7^ rMbfi-to**flEfc 

jfcft£-<i:5#£-lcte, ±I^SttOt77^7 (a-A 
l 2O3) ^K^ffl^ttTVSo :Ot77-(7lt 

Xi6<0. MOCVDfflOlSi LT#iS**ttSr"C*>S. 
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[0008] *fc, mm<n£mz®-t£mm<Dmm*M 

l^^tmf, mttt?»ift7CT*2 0 cmgSt'fe 

9 s £Kffe&M£v*i:V*5fH!IB<>*>ofco 
[0 0 0 9] JEK:. JJB3t*^f4?83tJi (SttSirtm 

i/^5 £ ^ t° * * ^ /vj&ft £ ^ 5 ^ 

*<DM&bVXli. ISi6»«l*as4i:5i, 

[0 0 10] fc*5, ±IB3SI^ rMbfrtt¥9H* 

«e-^->f t-7-r Y4k&to¥m>mz]k^xi&m.xte&*f&-g: 

[001 1 ] Kfl4fe¥«tiE4)' r i-Ct>, «*.«SMkffiiB 

(Z n O) fi, g-Mfirlf 3l*/1-=¥-;55 3 . 2 e VOiES 

Lt^t>HTV^. life, ^kffiiS 
oafi^x^^if- 6 0 m e V-t?fe 9 , g'lt^ y 
!>ACD2 4me ViCjt-<T7C#< > ^taTt>i!)ST-^ 
^#fi-f-5i:#x.btuTV^„ ±ct, SSfvifc^T 

[0 0 1 2] iMbffi»***JBfc Ltfv^fci 

3t* J ffcHi"5*t>*v>^i3:ttt uxfi, rz i nc 

O X I D E~ - L-I G H T ' E M I' T T I N G "D T O 
DEJ (U. S. Patent:No. 4 08 1 7 6 
4, Date:March28, 1978) * 5 fc5 0 w 

<Dxmxa. *8iiiifci«&ot)it7 y - k«h t * 

y— K«SSr»J*U -t©«*MK:ii:flE«JE«r8ilnLT 

BfJfSMS (Metal Semiconduct 

or) *JtO»*JH^-#«36Six-CV^5. — Jft»w % MS 

«3fi©«3t}|IT-H:, i <t 9 

ffifC^$tt5->3 h^r-^y T (Shot t k y 

b a r r i e r) SrflJJB bTSgft^ttSr^a$ii:ibf^^ 
*&^ffiSrfttB$-B:, ^©^ B B B ^S^tt*iiSc©7ct ^ 

a±?-&mb. iOgfi1frfSi7y- K«ffitSr#^> 
[0 0 13] *fc, ii*(D3CSicT'tt. ±1BMSfllitO* 



■ 

» * 
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ft ffl^ 1 W6&*>^Wfc l OHz~ 

1 kHz) tiOijftiM IS (Metal Ins 
ulator Semiconductor) 1SiifiC£>§§ 
%X?-tftt3fc£*tTV*5 0 -<S>M I S«j£©$g3fc^F- 

[ 0 0 1 4 ] roi5*8)t^iLtlt ffi 

(Ag) ©®g, mtlr4m (S iO) «£9ft.5*ftg! 

S, y^!?A (Li) 4rtR*PbfcBMtffi»J:»)*S«3t 
S*5i^i8©m@*H^a^Ufc«it(Dfcc7? (B. W. 

Thomas et a 1 . :Electronics 

Letters, vol. 9, No. 16, p. 36 

2 (1 9 7 3) . ) % & (Au) Otttt, IMb*" 

©tt^£Jl|S&WI Ltz.ffim.<Dh<D (T. Minami 
et a 1 . : J pn. J. Appl. Phys. , v 
o 1 . 13, No. 9, p. 1475 (197 
4) . ) % £6>fc, &(DmM, SMfcffittJ: 0 4416* 
M, SMkffilBJ: 9 (In) rom 

m*mft.mmvtcffim.v>h<D (a. shimizu e 

t a 1 . :Jpn. J. Appl. Phys., vo 
1. 17, No. 8, p. 1435 (1978).) ft 

5t±, ««E«flWCB:*< «flEfla»SrfUffl L"0**jfcfc*> 
5. MI S«3t<E>3§3fc£^-li, tSfl&^©E«E 

^EM'^w^®^T*»#£^5^t tft£. iot, 
EX/<^ttttfc«±$««n@ll^£>]l t ft 9 , V 

[0 0 1 5] £ fete:, #£cD^3:ifeT-tt, /A^lttflfJt 

^fi$*5^3t^* s «lg$HTV^5 O&F^ 1 0 - 2 
5 6 6 7 3*^« r%¥WHIt-?fttf*e>8ft* 

9ft2.^kS& v ©^f B «t# («ffi6*g?) *r««Wt* 

fioMJtttWi^K^^-c*) 9 » mm&m lv ^ t v * 5 
rasa* fcofc. 

[0 0 16] JP*.T» *iSO^*lXK-Ctt. WK&2 
0 n mfclTtei©f LV^^BB^aiUIE L < M^fclp. 

^2 5 3f^$;h.T<^5> ( TELECTROLUM I NES 
CENT DEV I C E S FORMED USING 
SEMICONDUCTOR NANOCRYSTAL 
S AS AN ELECTRON TRANSPOR 
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T MEDIA AND METHOD OF MAK 
ING SUCH ELECTROLUMI NE SCE 
NT DEVICESj (U. S. Patent:N 
o. 5537000, Date:Julyl6, 199 

6) ) o z^xm^-^mmi. w&^2 onmerF 

"C«fcg©t* L V ^W£&*m ^ 5 w t fc X 9 *%> 

$ * 5 «> a m © m a& * # « r k # ft l t 

[0017] 

J: V-t ©»5ft#$fc«rii#i- 5 r. t K 5 . 
[0018] 

•a- $ ftfclWa^SBBr* i 9 ft 5 ¥W#3£ft« t > iiuffi* 

— A-ttiiSB lw Jt LTm^Wt-S^ $ ftfc^ 1 ©«ffi t , 

[0 0 19] *^BJI-J:S(tb,©^7t*T-»4> ^HiiH 

t ©MfcJ&fcSiv ^flc©****^ trtWB^^ftiilS 
ffltti:: J; 9 ffi-a- $ *vfc4*te : HSaS# «£ 9 ft 5 ¥-¥#?8}fc 

[0020] ^m^x^mo^ytm^it. *m&oy® 
je*b«ftWk:sa*$ixfc* i j:u«sb 2 ©mn t 

[0 0 2 1 ] *^WtwJ:5^3tiS^-©Sl!it*-jfeH. 

[00 2 2] iSttO^BJtjd^-oMJt^ffifi, 
WBL*ffl&mz X 9 ^^|g3t®Sr^i-SXmt . r 

[0 0 2 3] *^B^}CJ;5^ft^ J f-*3 < tU!te^ft;^^ 

so -cji, mi (om^XTjm2(om ) ^^if\-^r^m^% 



I 
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[00 24] £%3£%.m*<nMfejjfei$£tfm 

[0 0 2 5] 

[0 0 2 6] 01 {i*^PJC0^i£©^fC#,?.^^;*^- 

v>*m>w&%m zm&i- zmtL+m&te 1 o ©-«/&#i 

0SrBiPJ-t-5fcfc^^C.1t^;$:m^ 

[0 0 2 7] ~©m^£IJi&# 1 0 !±, 9 4* 

#*Si6«r-atrt*HHF- 1 1 1 1 a K J: 5 

ftfcfcjtfc^rLT^*. r*Ui, B 2 fcjj* Ufc J: 5 ft* 

2 LfclStSt^- 1 1 ©*fr#:-ett. IWft^f-MO^ffifc 

#1 OT-tt, ^Ifeffii^l 1 afcJ:*>^^W©*MMi* 

1 0 f±, #l*Jf JfciSStO . OOlQc m~ 10 0 
0 0 Q c miS©#^-i) TlfcS&l4«r#5 Ii 

[ 0 0 -2-8 ] Tte*r-S©«tt^«*Sflci-0 Sr«ri£i-5* 
SFf- 1 1 tt'>ft< 2; t>-«5#*»fcfc: J: «?«^$^T*J 

f±, ¥ifcft4fcf±£tti6.fc 9ft5«»^©C fe*>5. 
;i a B B *£@ (i-ftfc*> 1 odMSAOteiffi 

fil 0 0 nmtlTT-fc^r t^*Ll/\ lOOn 
m«T-?fc;h,tf*te#ttftT'>ftWMI£ftSr#5 £ t 

«5 0 nmHTffcS, i&&%I&1> i '}^ < ftSKoftT 
<t tfflttft W &g £ ft ± $ * 5 r £ *5 T- # 3 fe X- fe 5 , 

[0029] ^fc, z<D'®m*m&fri of*, $#.1*3 

1 Ofi, **J1!faf»«3t««6*fcH:K-?— 



(6) 

[00 30] *&&£«J&1-5¥g&i: LTttU tfilxtf 
Kffctt^ttSfcfcasSrj'feJ'U 0S*.tfffi» (Zn) , 
^*>- (Ti) *3j;t/gfe (Fe) >$>feft 5H© 5 *>©'> 
ft< £t> lH£r£t?®Ht;ifcx 4fcli3 BSot*©^* 

(Ti0 2 ) , mtm (Fe 2 0 3 lfcliFeO) , 

fcStt • m\Lf-*> (Z nO • T i o 2 ) A*. BMfcE • 

#& • K'fbft (Z n O • Fe 2 0 3 ) ?^ B B fc^VMi^b^ 
io • SMfcJ* (T i 0 2 • F e 2 0 3 ) SiP B ft£\ *fc 

^fc-f Vv??A • TA'S^?.*. • #y ?Ajg a B ftfa^ 
If fen?.,, 

[00 3 1 ] ftfc\ CCO^a B B«^fCf£;CTnS^ 

20 [oo32] ^m^t^-r^nm.^mmw 1 o 

[0 0 3 3] ±3*Ufc^*fl£j:*)ft«#ifeft4r-& 
trtWa^f-l l*r*ttfc$H*U »5flj*»SrfP«-t-*. ft 

[0 0 3 4] DMft^-l 1 ^^«$^r5^ffit Ltd, M 
so /wt^=— /v, 1 /vfc3W±2 — J— A* 

/v, 2-^ ^^-v•3li?'7-^fe-5v^^± h y^^ixv^y 

^fcJi^y-try vtcfta$H5 X 5ft 3ffi£i±(D# 
#T^3— Jfcii7jy- yv-fc^v^i^ uy— ywft 

40 [0 0 3 5] WuLl- 1 1 £$MS£-£Si&««>*»4ffiftU: 

K^/K S : t^tfeftt*©tlffl«)ft^»^©T-«t<, r 
*l b<Oftm^&K X o T** ft M^fiS^ 5 » fe ft 

[0 0 3 6] ftl^ roS^SfflESraSl^H^LftV^ 
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mt-fctm (bn) gas, mtTA'5.=-trj*&$L. 
#y*A*t8, mtT^tL-trj* • #y v^&m, wc 
ji/wm, ■ #y $A.mm, mit^r^m (sio m 

£, (Si) &K$>£^tt&Jl£fc 

y#— ham. #yxfwvfv7^i/-h» 

3 W4AB S (Acryloni tr i 1 e-Buta 
diene — Styrene copolymer) $t 

[0 0 3 7] £*M©i**ife(iftff6< % x fcfv 

FrJ£©ff3i:fta*-W*9iSMT5. 
[0 0 3 8] M^T, wC^S^rApf^lci: 

ir*lc, ittfcfcJ:9WMHtt#Jtt*i-S. 

4 5KUTt>4<. v— if-f-A4if©x^^¥-t' 

- A £-181*1-5 w b \t 4 9 Mm-fZ 4 5 i' Lt t> 4 V \ 
[0 0 3 9] fllfctf, J&aOIF*ffi^TlMfcaE»fc£©* 

J: (9 * 3 trlWfr?- 1 1 

(4, ®E§S (0 2 ) Ot*ttii s 6 0mo 1 %&Lh, U 
< (49 Omo 1 %^±CO^fX#|a^,^>tc:jBV^T, 600 

£ 6 0 m o 1 %^±, 4 9 L < (4 9 0-m o 1 %U± 

*te^fi*S-fctt» ^*©ft*P9i::S* (N 2 ) 
[0 04 0] 0H?Lr£\ u— if— i»£J8ltLT 

sMb*«fc t> ttzm&A&fstsvm* 1 1 «r«asi-5»& 

(-I4. ^*W^WJtd5 6 0 m o l %U*±, £f*L<(4 9 
Omo l %£l±<Dtf*Wffl%'Pfci3\,^X, i^-^W- 
1ft'— A Sri 5 0mJ/cm2i|©x^-fgf 

*©tt*fe^3r^«»^£H*-C*>9, »k*J:9* 

ffcb9fc£*$rillA-*-*tfiJ:u\, xifwu-f 

— f-Ai: Ltd, 0Hx.f4\ X e C l ($S3 0 8n 
m) , XeF (M3 5 1nm) , XeBr (?SS2 8 
2nm) , KrF 24 8 nm) , KrCl (&* 
2 2 2nm).fc5VMiArF iSl9 3nm) , F 2 

(jfi«l 5 7 nm) *4fSrffit^T*JB$-&fc*^««0 
j$* Sr W1" 5 1> © Sr ffl v ^ r h ifi V # 3 . 
[004 1 ] 1 0 (4, &©4 5 tCf£JS 
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[0 0 4 2] r. <r>W&*ffl&'& i o -ctt, 

[0 0 4 3] r. © £ 5 w (DmttWfcfc 1 o 4 ft 
(4. Hfett^ 1 1 Sr&ft L, fcfl^f- 1 1 jPftttW* 1 1 a 
io ££9g^£*x54 5»-bfcco-C N ISiKT-Pigcotelf-ni^ 

[0 0 4 4] w © ± 5 fcaMS^Btttffr 1 0(4, ^©4 5 

[0045] (ii (D&ytm*) m 3 (4, *njg<D^ii 

1 ©^5t3!l^-t?*)5^3t^-l' ^— K (1 igh 
20 t emitting diode; LED) ©$EB&fif 

^5r*-rt>©t?fe5. **5, (A) ttm&QAfrbfLiz.W- 
WWi!kX*h<9. (B) (4 (A) © I - IlftfceofcWB 
«5tT*fc5c r©»3t^*-Ktt, S«2 1©±{d. 
B 1 T & 5 * -yVfl^JB 2 2 t % 

^ttfeflsi 0±t)) > io^#I)ti2 3t«Ltr 
©W^fgfS$Hfc*3tSr*-LT^5o S^2UC(4, fifj 

[0 046] A4li£Ji 2 2 (4 V M&ff , ^g^|6]© 

mt?fc-*)r-7 ^--%-> t> &-(M-g )• if © p WXWto*& 

APLfe3 B^7c*©^-(b^t-4 <9lf^$HT^5o *- 
-'VtSiUS 2 2 ©^r y Tj@S(4, 0iJ^(4. 1 . 0 X l 0 
16cm _3 ~ 1. 0 X 1 0 2 0 cm - 3 @g£&o 
TV* 5. *-/vtt^ia22»4, ^AflE, #fe B B B 

flc. mZ+itfo 5 ^(4 r ax ^ ©«-&fr^ if ^ 

[0 04 7] *-/V(SiHg 2 2 (4, ¥3MMS3teJi 

2 3 4 9 t>*#**limif«^/l'^ s — Sr^LTV^5 r. i: 
40 iS»^Lv\ rax(c4 9, 2 2 Sr¥3*flE38 

3ti2 3tr»-r^^r^yTSCSZ s fe*34U ; ^7 5' KSi 

tt^S 2 2 ©5JUXi£«A4 9 f>^«fic|e3tJI 2 3 
til$ax5^©«ft©^ 5 *< 4 9, ¥«fMB%JI 2 3 A> 

4<8Si-*©T?, S*S2 i©«4»fe3t*8t9Hl-^w t 
;J5T'#. 3t®9mLa*Srl|l*$*'5wi*s-e#5d»b 

[004 8] «*.ff , 4 0 lC¥*{«63te* 2 3 

so *S^kffi», ^kf L ^>'feS^(4^»4 0 



(8) 
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* - fp k • # y ? if lc J: «? m^-r 3 r t 

ffi»*S3. 2eV, Kftf^^ 5 3. OeV.mtm 
(Fe 2 0 3 )#3. leV. ^ffc#:?gi#6. 2e 
V, mtT^S. 6. leV, SWDHi s 
3. 4eVCfc!3 > ©ifi^Ctf 

[0049] *N*{W85teJi 2 3 fi. firj^tf . J¥S >« 
0. 5/im~l 0/xm-efe9, SHk4bJ:9 4<5«tSftSr 
*tf**fr?-gaSfc 1 0{c«fc91»j&£;h.-CV^o rcoiHfc 

it&ytm 2 3iii 2 mmmm m+ffi&m t * o x 

[0 0 5 0] ^fc, -M$j£S 2 2 C0_hKHSfl 1 CO® 
iffeSp filial 2 4 $ sNMW83fcJi 2 3 CO 20 

±tcH^2©m^T*fc5nfi!ia^2 5 J&*Jgj*$iX-CV* 
•5c p ffilim^ 2 4 H*— /H$gi£« 2 2 *5 «fc *-;M$i£ 
€22 £r;f|- LT^#^Jfei 23t -t*ven®^#)t::gS 

^ (n i) m, e& (p t) Mjo«t^ (au) m&m 

|±¥*1H8ftJI 2 3 i*»ttfcS§R$^-C*S 9 , Mttf 

ffiiim® 2 5 d\- ^#?S3tJi 2 3 <omt±m\^M u-c^ 

- 25 1 v>mMmm&*% < ■* •? 2301? 

[0 05 1] i©*5fc«J**^-5363te^:i---K 
[0 0 5 2] *1\ Sfc#-Lfc*&2 lco_B;:, 

MOCVDS, MBES, PLD (Pulsed La 
ser Deposition; -^/V;* U—^f—^.^) 

ft, 7**y9 y V^ftfcSWiCVD (Chemica 
1 Vapor Deposition) jfefcif ^flH 1 * 

X*— >\>W£M 2 2 Sr^i"5. <° 

[0 0 5 3] &VT% A-iSl 2 2 C0Jt}C. 

MW-ftt/tB 2 3fflil:, p M^M 2 4 <DMJ$&te 

ftfSJStt'T^-^S'^V'^ (R I E ; R e a c t i v e 
Ion Etching) Sia!)fiMltl2 3 

[0 0 5 4] /v$Mi£Jl2 2 £Bffi£i£fcco*>, E)^ 
L^^Uv?^ b^->£Gfc*U ¥^£f§3uli2 3CO so 



14 

±.\zwz.t£-&m&mm^x n.w&M2 5&i&j&tz>k# 

ffc-fSc 3mHMaa*:tTt^pffl!ltBffi2 4*5J:tf 

nfi0®@2 5 Sr-g-^-fbi-S. C^J:«5. 0 3 (A) , 

(B) fciS Lfc»*^-f K#1*fc*t3. 

[0 0 5 5] i©J:5fcb-C»i6$^5*3t^^--K 

[0 0 5 6] r.ronjt^'f*— K«\ EflfEHStl:: i 9 ib 

fEU pfi!i®@2 4 t n 2 5 CDR]t::@TJ£c0tSE 

3S#363t/I 23i ;V||i£JI 22i co #555^*5^ 

^H3ts 2 3 \^*frzm£&*mtmz. x vm®.^ 

[0 0 5 7] /«c*5, rcD*3t^*— Ktt, fi&IH. f*-f 

[0 0 5 8] lOi?!::^^*- KKiJ:*i/li» 
IWa^-ttte* 10i5 *5iNIM*t»3tJi 2 3 £r{ix.-5 J: 
5^ Lfc i|M»«E363tJi 2 3 KfcltS K7il 

[0 0 5 9] fLfc, ftjft <OStg 2 lOlt^tSii 

- , MO C V Dft^C t*co^ ^->^r/uj«eifefcj: 
S*S2 lcoffi^Sr^ct < -e#^> t*tc ftit 

[0 0 6 0] HtC, 2 3 ftgjft-fSIRfc. 

[00 6 1] ADx.Tx iO*3t^*- Kfciixtf, @5 

CRT (Cathode Ray Tube) COttT-^ 
J^FED (FieldEmission Displa 
y) <DlfofefflZ.ftt>Z>$}&=-*/y'-*— Uk LTffi^Sr 

[00 6 2] 2 C0^?t^^-) El 4 (i^tflCO^SJc 
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i>©t?*> 5. &*s, (a) itnMMfrbfiizw- 

mm&X'3b<9, (B) 14 (A) ©I I-I UlKiSofc 

m^mmx-hz* z.<o&%?4 ar- bit. *>&#m%m 

2 3 t nWW&2 5 i ©HteJS 2 3MtS!Ji-e*><5* : Mft 
3 6 tfRtt ^ ft^$ii£Jf 3 6^lTn 

2 5 &¥m#&ytm 2 3 is««i:atjnfc; t *m 

[0 0 6 3] tttfii&m 3 6 fi, t0Jx.fi, mz&m 0 . 
5 um~~l 0 urnXfoV. tr^M (Si) &i*©n§PF 

5. iii 3 6©*^ y rmm*. Mz.t£. 1. 0 

X10 17 cm -3 ~1. 0X10 20 cm" 3 iSt 

fco-ci^o :©i^SiJ!3 6ti, #— -Mia 

fi2 2t^«tC, ¥ttA&. *tt 

^■#*> 5 v r. 6 ©Ufrfrfcfc if if © J; 5 fcJBttfc* b 

[0 0 6 4] ^{W83tJi 2 3 (4, £ 1 ©SSftJlt 

$h£JI3 6CD^ffi}^^-f Lt>^J&£;h/C<^5&®ttfc 
[0 0 6 5] i©*3t3H^-f4 x JBl©*3t*-?-ira«^ 

:©%)fe$i L ttv ^I*i2 3 ©»S»S^ft:fc 
[0 0 6 6] 

±f5HteO^{'*J^Tfflv^c|213 «r#J8U El— 

[0 0 6 7] (HJ£0i|l) £1\ &2 0mm, ^2 0m 
mdoit^K^ 1 mm© Tt-^feW^ffi^MS^ c SSrStiS 
S*fct7 7^7 J: ? «SS£2 1 SrffltU ■mSfc^J 

[0 0 6 8] &V>T\ gfe#LfcS^2 1 SrMOC VDg 
«rtfc*i£U SfftfcV^2dm3/minOMt* 
Tk^^f^ (H 2 ) *36«rtJC«J6b/ji!jSfe, StS2l£ 
SfeiS^l 0 5 0°CT*«^^-y^^^L, »£©*©& 

[0 0 6 9] St^T, S^2 1 ©jfif££ 10 0 OtCL 
fc©*>, X&i&g&GMt Loo, *H#*£2 0dm3 
/min, T^-Ttf* (NH 3 ) &10dm 3 /m 



(9) 

in, hy^^*'!J 8X10-4mol/ 
m i nUXXf^m^^l^i. ") 2. 2 p pmlCfS^fc 
'S^fvW^S' 2 0 0 cm 3 /m i n©j£ 

$-essitrtfc-tix-eix3 o#ra#i(&u s«2 1 ©± 

fc, J¥ $ 5 . 0 M m, y TSS 7 . 8 X 1 0 1 9 c 
2 2 Lfc 0 

[0070] «ffiife-e{f«**tfciMk:ffiftot»ift 

Atfcfc (V-T'MbJ* (*) §g ; TO&S3 1 nm) Sr 

ii2 2©±lc;* t*V3— tm v^fe^i "JiHHg&l 0 
OOrpmfMU g^|tj^$*fc 0 r©^*ISSr 
-e-ff-C5lHl|l9igUT^SiSr^Ufc©*> > H;fU&J& 

0 0 1 ^raSPfR U> ^MM LT^-fkM 

«S«ti9i&5J9$ 2. 5xm©^*I)tl2 3H^l. 

[0 0 7 1 ] ^fls^^tS 2 3 Sr#j£Ufc©*>, 
20 2 3 ©±^, p {S!im@ 2 4 ©Tgj&ffcBfcjttJE; 

*5 % HcttAJKJCftX* («) M©i^S3feffl^ 

2 3 SrjlSlWfc:^* 2 2 © 

[0 0 7 2] *-/Ui)ii£/f2 2©— gB^Stti^-frfc© 
t,, Ui/*b<'<-? — >'*t%3kl^ ¥^#3g?fcJi 2 3 © (5 
tf±ffi±ic:ff $ 5 0 0 nm©&g§r^f-i&36£f U nflll 

2©±fcjp$ l-0-nm©=y^irf ^"1 0 0 nm© 
e&Jf*3±tfff $ 5 0 O nm©&B&fflfc« J ftft%* 
U, p(IUm® 2 4 $r7f2j£LfCo -t©©*>, jg^l0 0% 
©g^^f^^H^.'f'i-fcV^Te 0 0t©agt2 O^Pfl 
APfSi^Sl^rtTV^, p ffiiimS 2 4 is J: U< n <B!im@ 2 5 

[0 0 7 3] r©i 5»CLX#feHfc^3t^{-oV^ 
T, *— ^36*2 2*iJ:r;i|£i»{*c383tJi2 3 0*«7 
40 ^- (PL;Photolumines 

c e n c e) S0€(- «t 5»3t1«4Wffli ^ffo fc. *jft7 
h^$^s/-fe^^S|^{C*5V^tt, fih&ytMk UH 

e - C d U— If— ($fi3 2 5nm, [iJ*2 5mW) Sr 
fflt^T^JBSU, ^3fe5tltff (J o b i n-Yv ontt 
SL HR-3 2 0) XX^t bAffiffi*ff<2lt 0 051- 
#fetvfcP L^^t^-^^ K^Sr^-To H5lc*5V^Tittt 
»38*»ffSr*L. (HM& ; nm) Sr*LT 

[0 0 7 4] &5frhftfrZ£5fc x ^*flc*3t/B23 
so to^tli, ESS^5fei:%x.bix2)jS*3 8 0 nm 
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^mw^ytm 2 3 tt»w*WH**:* lt^s r. t 

m~6 0 0 nm(OiiT«>:ai:l^< 

122 [:o^t(i P L383taift© if — *i*B«> fefri/f. 
[0 0 7 5] £?c N *HJSM^M^SJt|S!^lt LT\ m 

[0 0 7 6] 0 6*^^5 J: 5 fc. M^gl-o^T 

*v5fcft3 8 0 nm<Dt 0 '-?te£Tf&mtK&\~&'3< h 
#*.feix5&S5 0 0 nm~6 0 0 nraOk-^^^ 

3 8 0nm(OPL^®SW»mi 23ini 
*«<0**s»<, tt*^»fc*<J< i**.bHSft*5 
0 0 n m- 6 0 0 n m<D P L*3taStt¥*fr*3tJi 2 

mx&ifi&te < s ^w%%m 2 3 tamx&L#& < ft 

[0 0 7 7] j£fc^ ¥3£#MJ1 2 3 ICO^T, SSft* 

WPMHEMU (Ha 11) SbUnjSKB (0* 

s> K-7 #9^ MJ ^-XttS^H^Lr— 5-5-0-0 C ) ^ 

i9«»«H4WflSSrfrofco -to**. :^*«)t 

123 ttjfcJgtMS 8. 2X10 3 Qc m-Cfc 5 > 

fb* (ttO lLo r e s t a-GP) ti9«fi»ttlf 

ffi«r*Tofc JfcffittttSSj£RJMilG> l x l o 7 Q 

fc 0 i-ftfct>, W*»*i2 3tt, «lttfcj:9«^(ft 
(itffiSt 0 . OOlQc m~ 1 0 0 0 0 Q c mi 

[0 0 7 8] AP^T, ¥*#**«2 3fcoV*-t\ 
^^^m^faO^ (XRD ; X-ray Diffrac 
t i o n) jJoitWfffiTEM (Transmissio 
nElectron Microscope) K£*Q$5 

9, ^ ^SgfBfigttT EM5I J: 9 ¥jS4 0 nmggf 
[0 0 7 9] HfcSfc, t#bJxfc^3t^f-o^T, m 



10 



20 



30 
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8K-1K]£4$te (I-Vtett) ©WBSrfrofc. Ej7^-?r 
cDfeSrSr^-t-o 0 7 t*5t^«Ettlf±«flE (lfi;mA) 
«r«U fltttttBMmWE OJMfc; V) Sr*UTV^5 c ft 

[0 0 8 0] H 7 36*b^5i5»-. :^3tift 

[0 0 8 1] JDx.T^fc, ixEomSt-mjE^ffFffit 
IrI^IC, Hi&E L (Electroluminesce 
nee) »3EKJ:5»3t»ttfH»*:1Tofc. SfiELffi 
^Jo^Tf*, 2 1 <E>Xffi (¥*#%)£ 



50 



I2 3«*^T^jSV«I) tES5mm©3!) 
ftg 1 mm<0)t7 7 ^ 

ft (Ocean Optics, Inc. ttSS200 

o) -e;*-^ h/HSfrSrtTofco @8l:#^JifeELi 
U Ultttt^e nm) «r*LTl*S 0 EL«g 

0#(&WJlriBEtt* JK*IrI«EE ; tiov 
[0 0 8 2] H8**fe^SJ:5fc, ro^SlfC 

t 0 -^ig*fc*v/-c 0 1-ftfc>*>, r^Tfcli^te, KSl 

[0 0 8 3] (HJS0!l 2 )-~*T -#t2 0 m* 

m*3J:tfiS£ lmm^^i^i 9ft5KtE2 1 

[0 0 8 4]#C^T% wOOS^2 ICONIC, PLDgf 
S^fflV^TJ¥$l. bm, *t!!7*S3. 5X10 
1 6 cm _3 (O^B B 0pS^t:Z/V^^^AcJ:«9ft^^ 

-;vli|2 2Sr^bfc 0 PLDSlKtt, JJ*?? 
If— «* ; 1 9 3 nm) 5rfflVNfc e 

[0 0 8 5] El9f4^coPLDSaco«Effl&1»j5g;^r*i-t 

*af^ry^-4 3$rffi^T^5 0 I^ft^-4 3 
Ortffll^tt, S^K 2 1 3r«g-r3£«*A^- 4 4 t , 
* — K4 S%&*)tttfZ>9-¥v h%i9tttf&4 6 

ft*5. El 9-^14. HS9WtS4 6^ loEK 



fcvv-syv;* u— <f-as«tw J: 9 . f 8 — TJt □ 4 7 £ 
ii LT^W;* u— if- L £ t 5 «t 5 

[0 0 8 6] £r.T?tt, r©i LD^«SrfflV\ 

g21 ^Sffi*^- 4 4 -5 t T/V5; = 

VJ»--7m*/*7J*%&. (AlMg^i) — 

rt#7^S=?A9 9fl%-7^->!?Alft% 1 jft 
£#9 9. 9 »£%&□:©*>© ^rffll^fc. 

[0 0 8 7] &l^T\ 4 2^bX$ft^ 

-4 3rtO^MMU >v<- 4 3 rt Sr 2 . 

7 X 1 0- 5 p afig<£>$cflE??iaai: Lfc 0 &VT\ El 

i^Lfc^fc— KJ:0*IE2 1*5 0 Otmanf&U 

■Y 4 3 rttdSS 1 0 0%©M*#*S:6. 7Pa 

\- 4 5 l^-SA-;* U— if — §r 200mJ/cm 2 ©ai^/V 

J; <0 TH-^Wi^m 2 2 Lfc„ 
[0 0 8 8] rcDi5l-LT*-^i^S2 2Sr^L 

J?£2. 4^m©^Wl2 3Wlt *©© 
*k SEl©|H6«IJ:lRl*fcUT» pflimffi2 4*Jj:l5n 
ffi!l®tl 2 5 &*tl-etl]&&.-t-Z h iPHM-i: 

■ b.-p{ftim@2-4-©ffMi-*3i/-vT-fi--s/^7t-g©J¥$5: 

5 0nmiLfc o ^^©^S^fi 6 0 #M 

[0089] #bHfc«3t* : f-fc'ov''"c, m&wi tm 

miZ LT, 2 2 *S.fct*¥*(«S3teJB 2 3© 

**4$ttfWBIu ¥M&$£%J3 2 3 ©^^«^g©S,^> ^ 

-?- © ti m - ^jE^ttfpffi isxxfm* (D&yt&mim & * 

[00 90] (lUg^l 3 ) ^^3tS 2 3 
^{C, ^i&J&JpfCftxTA r F^v^ U— If— gfi 

W— tf-&* ; 19 3nm) 
SrfflV\ 6 0 m J / c m 2 ©x^y^-if f U-f - 
Srfi8«ti"S r. t K J: 9 t&*PS SrJPfKl Lfc - t 

[o o 9 i ] wfeHfcjsatej^ffc'^-c, niton £H 

«{dtT, *-A-ffo£J§2 2 *S J: l/¥-3fifc$2ftJI 2 3© 

%%® ! &w'm. *mfc&%m 2 3 ©mm^^ifffi, *m 
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>&3k%m 2 3 ©ttAttffi©tt&* ©*«tt-«E»tt 
fftifi*S £tff^©^ft#14Wffi£^ft^h^ofc t - 

[oo92] (HJfe^d 4 , 5 ) iMbEi&©»tt At&*£ 

(#0 SU ; ¥^I«lS3 0 nm) 4rfflv\ I81t«5 
io -Cft^k^ (Fe 2 0 3 ) (DW&MSiM {-/-TJittfL 

(t*) ; TOKS2 l nm) Srfflv^-C¥3WWB3tii2 
[0 0 9 3] fcfcitfcHlKffU, 5©^*^ L ^-■ov^ 

^fr^3t^ 2 3 ©Hft*H4ffFffi. #*^7t^ 2 3©© 

T(4, P L^)t?i^©t°-^^-sita^iiS*^*5V N T^^ 

fttfi, HJ£^il4 *5 9. 1X10 3 Qc mT-fc t) . ^J£^J 
5^9. 8 X 1 0 3 Q cmT-$>ofc 0 *>&#-lc: x -5r*vb 

S:S6ifti-*iw©a*Ji©Jt»tttt» *tcsa^pi^ffi©i 

x l 0 7 flcmELhtfcoft. i"*t>*>, 

2 3 SrteoSftfei^ i c t ti^tt 5 r k&vmziri 

[0 09 4].^ |tl(SOj»»*JJ:^|llfi««r*W-C* 
30 Igl^&tftlJlLfc;^ *H^fi±IEHlfe©^1i*JJ:0 5 ^lfe 

0ij{cpss:$tt2rfe-©-c(±^< r «*^T5TSg-efc5;~0il 

«@ a zmtvot. fc &mkVo % *fr o ^ 

^J^«, £ft, •*jr* 9 s9*. (Mg) , *K$i> 

i>. (Cd) , -?lsjS> (Mn) , (Hg) doj;^ 

y y (Be) a»s>fc5S¥<fc 5a»iKfc'>*< 1 1> 1 

«© 2 ©OTfii i . (O) , irl^ (Se) , SStft 

(S) fcitfTVWV (Te) *»bfc5*££9iif*h,£:4> 
40 < 1 1 1 «© 6 Wi7c& h Sr-^tf <I6© I I - V I mt<& 

©3^5E^i. (N) , (P) , (A 

s) , T (Sb) db'il/t'^-T^ (Bi) 
^C-5l¥J; 9 ilJiHfO^e < t h 1 S© 5 JStE* t Sr^tf 

^©1 i i -v&nt&®>¥&mz£ymj$.-rz>z.th-? 

[0 0 9 5] ±fSHiS©Jg«IJ3J:u ? ±fS^iSf(l'C 
tt, SMtttiOftSfllifeASr-artfttBtt^-Jfefeflsi 0l;i 
so v) ¥3Mfc$SftS 2 3 $r«j«-t-S»&fc:oi^Ttft03 Ufc 



ft 
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[00 9 6] JEfc» ±iSHJS©^T?(i, 
2 2 *i iU^T-tgji£Ji 3 6 fc^n^^^-f-Stmi-o 

\,^xm##)teMzmf xmx Ltz&, ^um^x'o z 

2 2 *5 it^m^iUM 3 6 &*J&1--5*mi: LXIZ, & 

[0 0 9 7 J ±IE^JS(D^T-fi, S«2 1 \Z 

2 2 *J XXf^mifc&Jtm 2 3 
£fcttS«2 1 fc*-/HfcaBi 2 2, iNlflc* 
%A 2 3 *5«fclMSr? L fij£Jg 3 6 *KSftflyi^5»fr^o 

[0 0 9 8] 3Elc*fc, ±IEH^cD^S8-e»i:, |g 1 

Lfc#, g i mmmm ^m^-mmm t u se 2 grsiyji 

[0 0 9 9] JPtLT*^ ±|EHiSO^ffi-C«, 38ft* 

*<o-mh h'zmtfxmwL 

ttSmSU ©©®iS52©m@£r^:tt3«fc 

*>. *3BW»4, 1 0 £ 9 fcS¥>»#$8ttB 

[0 10 0] 

^2 4©^-f^l }wiE«cD^^^<tHtf. 

*fcif*Jl2 5&l^Lf»#JS4 9CDU^-T^1 Id IE 

mm&z&skit-f, (omftX'&Rirzm 

loioi] ffift©*K©±l;:j&Srt-5r £#-c 

£\ MO.C VDifcfc^©^fc'*=¥>'*;W&gj£l;:J: 
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&^zwr&i^it'<xmm i i<}LizmHtcm&&m\,^<xi> 
*K©ffia«r** *Bs=*h«rte 

[0 10 2] 11*515, ff*^l 7, lf*3S2 7 

4fcfitS*JS3 9©v^ixd»ifc|Etfc©5l3tS!5^-twJ;tu 

m.m.te.&^x&§,\z.i%f\3t%ztz>z. i#-c#5„ io 

[El 2] jjfe^iltrcflWft^f-lfc^ffSrft-t^tJftH-e*) 

So 

[IH3] (A) tt*«W©mtO»l8»C««J| 1 OJSjt 

jh^-o— wjawsraEi-vasBi-e*)*), (b) h (a) © 

[04] (a) \tt¥&w<omi&<oj&i&\z.&z>m2(o¥&yt 
m+o-mtfLmzm-r^mmxh <o % cb) t± (a) © 

I I -I Uftfc?GofcWffiBI-C*>5. 

[m 5 ] *«^©njfe^i i t«*^ait**3fe]i*j>tt^* 
[16 ] &%m<r>mMm 5 *s-j:t/Jt 

[El 7 ] *%^©Htt[^ 1 fcflk****^©**-^ 
*H4 (I-V*Stt) Sr*i-«H4BI-e*)5. 
[[218] *^BJ©Hm^Jl \z.fa%ft%m=f-<DfL : &%* 
*<9 h^X'h^o 
[19] *3BM©*JS«2fc*v^-C*— /Hfcjjyi4r»j« 

40 [»■&©««] 

«s 2 1 2 2-*-/will (1 1 
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